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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION 
ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform efficient 
exhaust emission control by the generated 
amount of electric discharge smaller than in the 
past. 

SOLUTION: A plurality of insulating substrates 
15 are arranged in parallel in an emission 
control housing 14, a flow path 16 for exhaust 
gas is formed between each insulating substrate 
15, also a plurality of electric discharge 
electrodes 17 are respectively embedded in each 
insulating substrate 15, and the exhaust gas is 
purified by generating a discharge in each flow 
path 16. For changing a discharge generated 
amount, according to the distribution of a flow 
amount of exhaust gas in the emission control 
housing 14, an electric discharge electrode 17a 
positioned in a central part of the emission 
control housing 14 is formed in the widest 
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lateral width, to obtain the largest discharge — : — ^ — ^ 1 — N 

area, from here the discharge electrode 17, as it >• 
goes toward a peripheral part (lateral direction and vertical direction), is formed in small 
lateral width, to obtain a small electric discharge area. In this way, the distribution of the 
generated amount of electric discharge in the emission control housing 14 generates the 
largest generated amount of electric discharge in the central part of the emission control 
housing 14 having a large flow rate of exhaust gas, the generated amount of electric 
discharge, in accordance with going toward the peripheral part of a small flow rate of 
exhaust gas, is decreased. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]By passing exhaust gas of an internal-combustion engine to a channel formed 
among at least one pair of discharge electrodes, and generating discharge between these 
discharge electrodes. A diesel-particulate filter of an internal-combustion engine, wherein 
said discharge electrode is constituted in a diesel-particulate filter of an internal-combustion 
engine which purifies exhaust gas so that it may become distribution of a discharge yield 
according to exhaust gas flow rate distribution in a diesel-particulate filter. 
[Claim 2]A diesel-particulate filter of the internal-combustion engine according to claim 1, 
wherein said discharge electrode is constituted so that the downstream of a discharge yield 
may become less than an upstream part of said channel. 

[Claim 3]By passing exhaust gas of an internal-combustion engine to a channel formed 
among at least one pair of discharge electrodes, and generating discharge between these 
discharge electrodes. A diesel-particulate filter of an internal-combustion engine, wherein 
said discharge electrode is constituted in a diesel-particulate filter of an internal-combustion 
engine which purifies exhaust gas so that the downstream of a discharge yield may become 
less than an upstream part of said channel. 

[Claim 4]A diesel-particulate filter of the internal-combustion engine according to any one 
of claims 1 to 3, wherein a discharge yield is adjusted by changing a discharge area of said 
discharge electrode. 

[Claim 5]A diesel-particulate filter of the internal-combustion engine according to any one 
of claims 1 to 4, wherein a discharge yield is adjusted by changing an interval between said 
discharge electrodes. 



file:////Gaikoku/scan/ttll^<Dj£tttt/WA-0923US IDS/JP-A-2001-193441.htm (2/12) [2008/03/07 15:10:38] 



JP-A-2001-193441 

[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** snows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the diesel-particulate filter of the internal- 
combustion engine which promotes the cleaning reaction of exhaust gas using discharge. 
[0002] 

[Description of the Prior Art]In recent years, the new emission-gas-purification art which 
purifies exhaust gas using spark discharge energy is studied. For example, as shown in a U. 
S. Pat. No. 5746051 gazette (refer to drawing 9 ), Impressing alternating current high 
voltage and forming [ form the purification housing 2 in the middle of the exhaust pipe 1 of 
an internal-combustion engine arrange two or more plate electrodes 3 in parallel with a 
prescribed interval in this purification housing 2, ] uniform discharging space between each 
discharge electrode 3. There are some which purified exhaust gas by passing exhaust gas 
to the channel between each discharge electrode 3. 
[0003] 

[Problem(s) to be Solved by the Invention]Generally, since the purification housing 2 is 
formed more thickly [ in order to form many discharge channels ] than the exhaust pipe 1, 
the exhaust gas flow rate in the purification housing 2 has many center sections where 
exhaust gas goes straight on from the exhaust pipe 1, and is in the tendency whose 
periphery decreases. For this reason, in the diesel-particulate filter which forms uniform 
discharging space in the whole diesel-particulate filter like the above-mentioned well-known 
example. When discharge is uniformly generated between each discharge electrode 3 so 
that a discharging amount required to purify the exhaust gas which flows through a center 
section with many exhaust gas flow rates may be obtained, in a periphery with few exhaust 
gas flow rates, a discharge yield becomes superfluous to an exhaust gas flow rate, and 
there is a fault of consuming useless electric power. 

[0004]This invention is made in consideration of such a situation, therefore the purpose is 
to provide the diesel-particulate filter of the internal-combustion engine which can purify 
exhaust gas efficiently with a small discharge yield, and can reduce power consumption 
from before. 
[0005] 

[Means for Solving the Problem]To achieve the above objects, a diesel-particulate filter of 
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an internal-combustion engine of claim 1 of this invention constitutes a discharge electrode 
so that it may become distribution of a discharge yield according to exhaust gas flow rate 
distribution. If it does in this way, when there are many exhaust gas flow rates, A discharge 
yield increases, and when there are few exhaust gas flow rates, Since a discharge yield 
decreases, even places [ of an exhaust gas flow rate / few ], a discharge yield cannot 
become superfluous to the exhaust gas flow rate, but useless power consumption can be 
reduced, and little power consumption can purify exhaust gas efficiently from before. 
[0006] Purification follows exhaust gas, so that it goes to a downstream of a channel, and 
concentration of exhaust gas components which NOx etc. should purify becomes low. In 
consideration of this point, like claims 2 and 3, a discharge electrode may be constituted so 
that the downstream of a discharge yield may become less than an upstream part of a 
channel. If it does in this way, by a downstream which becomes low, a discharge yield does 
not become superfluous to an exhaust gas component amount which should be purified, 
but concentration of exhaust gas components which should be purified can reduce useless 
power consumption. 

[0007]In this case, it may be made to adjust a discharge yield by changing a discharge area 
of a discharge electrode like claim 4. That is, since many discharge occurs to large space so 
that a discharge area of a discharge electrode is enlarged, a discharge yield can be easily 
adjusted with adjustment of a discharge area of a discharge electrode. 
[0008]It may be made to adjust a discharge yield by changing an interval between 
discharge electrodes like claim 5. That is, since an electric field between discharge 
electrodes becomes strong and it becomes easy to generate discharge so that an interval 
between discharge electrodes is narrowed, a discharge yield can be easily adjusted also 
with adjustment of an interval between discharge electrodes. 
[0009] 

[Embodiment of the Invention] [Embodiment (1)] The embodiment (1) of this invention is 
hereafter described based on drawing 1 t hru/or drawing 5 . As shown in drawing 4, the 
diesel-particulate filter 11 is formed in the middle of the exhaust pipe 13 of the engine 12 
which is an internal-combustion engine. The purification housing 14 of this diesel- 
particulate filter 11 is formed more thickly than the exhaust pipe 13, in order to form many 
channels 16. 

[0010]As shown in drawing 1 , in the purification housing 14, two or more insulating 
substrates 15 are arranged in parallel with a prescribed interval, and the flat channel 16 
through which exhaust gas passes between each insulating substrate 15 is formed. Each 
insulating substrate 15 is formed with the existing heat-resistant insulators (for example, 
ceramics, such as alumina, glass, etc.) of the dielectric which discharge tends to produce. 
In each insulating substrate 15, two or more discharge electrodes 17 formed of a printed 
conductor or plate conducting, respectively are embedded. It was connected with this by 
the connected conductors 18 (refer to drawing 2 and drawing 3 ) formed in one, and the 
connecting terminal section 19 formed in the end part of these connected conductors 18 
has exposed each discharge electrode 17 to the exterior of the insulating substrate 15. The 
surface (internal surface of the channel 16) of each insulating substrate 15 is coated with 
the catalyst (not shown) which promotes the cleaning reaction of exhaust gas. 
[0011]Each insulating substrate 15 is arranged for right-and-left reverse by turns, and the 
connecting terminal section 19 is located in a right-and-left opposite hand by turns. The 
connecting terminal section 19 located in the one side (left-hand side of drawing 1 ) of the 
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exhaust emission control device 11 is connected to the ground side, and the connecting 
terminal section 19 located in the other side (right-hand side of drawing 1 ) is connected to 
the output terminal of the high-voltage transformer assembly 20 which generates the 
alternating current high voltage of high frequency, for example. Thereby, at the time of 
operation of the high-voltage transformer assembly 20, the alternating current high voltage 
of high frequency is impressed between the discharge electrodes 17 which counter across 
each channel 16, and discharge occurs in each channel 16. 

[0012]Next, the composition of the discharge electrode 17 is explained using drawing 1 
thru/or drawing 3 . The cross-sectional view of the insulating substrate 15b in which drawing 
2_(a) is located in the highest rung (bottom) of the purification housing 14 here, The cross- 
sectional view of the insulating substrate 15a in which drawing 2 (b) is located in drawing 
of longitudinal section of the insulating substrate 15b, and drawing 3 (a) is located in the 
middle of the purification housing 14, and drawing 3 (b) are drawings of longitudinal 
section of the insulating substrate 15a. 

[0013]Two or more discharge electrodes 17 of the insulating substrate 15 of each stage are 
formed in band-like [ from which breadth differs ], and are arranged in parallel along the 
exhaust gas flow direction. And it is formed so that the breadth Wa of the discharge 
electrode 17a located in the center section of the insulating substrate 15a of the middle 
may become the largest and a discharge area may become the largest, and it is formed so 
that it goes to a periphery (a longitudinal direction and a sliding direction) from there, and 
the breadth of the discharge electrode 17 may become narrow and a discharge area may 
become small. Thereby, the discharge yield of distribution of the discharge yield in the 
purification housing 14 increases most in the center section (center section of the channel 
16a of the middle) of the purification housing 14, and it is constituted so that it goes to a 
periphery (a longitudinal direction and a sliding direction) from a center section, and a 
discharge yield may decrease. 

[0014]In the diesel-particulate filter 11 constituted as mentioned above, if the alternating 
current high voltage of high frequency is impressed between the discharge electrodes 17 
which counter across each channel 16, discharge plasma will occur in each channel 16. 
Thereby, the exhaust gas which flows through the inside of each channel 16 is efficiently 
purified by operation of both discharge plasma and the catalyst of the internal surface of 
the channel 16. 

[0015]As mentioned above, since the purification housing 14 is formed more thickly than 
the exhaust pipe 13, the exhaust gas flow rate in the purification housing 14 has many 
center sections where exhaust gas goes straight on from the exhaust pipe 13, and is in the 
tendency whose periphery decreases. Many discharge comes to occur to large space, so 
that the discharge area of the discharge electrode 17 becomes large. 
[0016]In consideration of these characteristics, in this embodiment (1). In order to make 
the discharge area of the discharge electrode 17 small so that the discharge area of the 
discharge electrode 17a of the center section of the purification housing 14 is enlarged 
most and it goes to a periphery from there, A discharge yield increases most in the center 
section in which an exhaust gas flow rate increases most, and a discharge yield decreases, 
so that it goes to the periphery whose exhaust gas flow rate decreases. Since distribution of 
the discharge yield in the purification housing 14 turns into proper distribution according to 
exhaust gas flow rate distribution by this, A discharge yield cannot become superfluous to 
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the exhaust gas flow rate, but a periphery with few exhaust gas flow rates can also reduce 
useless power consumption, and can purify exhaust gas efficiently with little power 
consumption from before. 

[0017]Although it was made to change the discharge yield of each position in the 
purification housing 14 in the both directions of a longitudinal direction and a sliding 
direction in this embodiment (1), The discharge yield of each position in the purification 
housing 14 may be changed only in a sliding direction, without making it change in a 
longitudinal direction, or it may be made to make it change only in a longitudinal direction, 
without making it change in a sliding direction. 

[0018][Embodiment (2)] in the embodiment (2) of this invention shown in drawing 5 . He 
connects the catalytic converters 21, such as a three way component catalyst and an 
oxidation catalyst, with the downstream of the same discharge system diesel-particulate 
filter 11 of composition as the above-mentioned embodiment (1), and is trying for the 
catalytic converter 21 to purify further the exhaust gas purified with the discharge system 
diesel-particulate filter 11. If it does in this way, the rate of emission gas purification can be 
further improved with the combination of the discharge system diesel-particulate filter 11 
and the catalytic converter 21. 

[0019][Embodiment (3)] Next, the embodiment (3) of this invention is described using 
drawing 6 . Here, drawing 6 is a cross-sectional view of the insulating substrate 22 located 
in the middle of the purification housing 14. 

[0020]At said embodiment (1), although breadth of each discharge electrode 17 of the 
insulating substrate 15 of each stage was made into constant width from the upstream part 
to the downstream, as shown in drawing 6. by this embodiment (3), the breadth of each 
discharge electrode 23 of the insulating substrate 22 of each stage is formed from the 
upstream part so that it may become narrow toward a downstream. Thereby, in the 
downstream, the discharge area of each discharge electrode 23 becomes small rather than 
an upstream part, and the discharge yield of the downstream of each channel 16 becomes 
less than an upstream part. The discharge electrode 23a located in the both-the-right-and- 
left-ends part of each insulating substrate 22 may be formed only in the upstream part of 
the channel 16. Other composition is the same as said embodiment (1). Therefore, the 
discharge area (breadth) of the discharge electrode 23 is small formed, so that this 
embodiment (3) also enlarges the discharge area (breadth) of the discharge electrode 23 of 
the center section of the purification housing 14 and goes to a periphery (a longitudinal 
direction and a sliding direction) from there. Thereby, distribution of the discharge yield in 
the purification housing 14 is also distribution according to exhaust gas flow rate 
distribution. 

[0021]Since the concentration of the exhaust gas components (henceforth "an unpurified 
ingredient") which purification should follow the exhaust gas which flows through each 
channel 16, so that it goes to the downstream of the channel 16, and NOx etc. should 
purify becomes low, If it constitutes like this embodiment (3) so that the discharge yield of 
the downstream may become less than the upstream part of each channel 16, by the 
downstream which becomes low, a discharge yield does not become superfluous to an 
unpurified component amount, but unpurified constituent concentration can reduce useless 
power consumption. 

[0022]And in this embodiment (3), since the discharge yield of each position in the 
purification housing 14 was changed also according to exhaust gas flow rate distribution, 
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Distribution of the discharge yield in the purification housing 14 becomes the effect and 
**** to which a discharge yield is changed in an exhaust gas flow direction with a still more 
proper thing, and useless power consumption can be reduced further. However, it may be 
made for this invention to change the discharge yield of each position in the purification 
housing 14 only in an exhaust gas flow direction, without making it change by exhaust gas 
flow rate distribution. 

[0023][Embodiment (4)] Although the discharge yield was adjusted by changing the 
discharge area (breadth) of the discharge electrodes 17 and 23 at each above-mentioned 
embodiment (1) - (3), In the embodiment (4) of this invention shown in drawing 7 and 
drawing 8 . The electric field between the discharge electrodes 25 becomes strong, and its 
attention is paid to the characteristic discharge becomes easy to generate, so that the 
interval between the discharge electrodes 25 is narrowed, He is trying to adjust a discharge 
yield by changing the interval (interval between the discharge electrodes 25 of up-and- 
down both sides of each channel 16) between each insulating substrate 24 arranged in 
parallel in the purification housing 14. Therefore, in this embodiment (4), the discharge 
area of the discharge electrode 25 which is altogether formed in the quadrangular shape of 
the same size, and counters the upper and lower sides of each channel 16 of the discharge 
electrode 25 laid underground in each insulating substrate 24 is the same. 
[0024]In this embodiment (4), in order to change the discharge yield of each position in the 
purification housing 14 according to exhaust gas flow rate distribution, The interval (interval 
between the discharge electrodes 25) between the insulating substrates 24 is made large, 
and it is made to lessen a discharge yield, so that the interval (interval between the 
discharge electrodes 25) between the insulating substrates 24a of two sheets located in the 
middle of the purification housing 14 is made the narrowest, a discharge yield is made 
[ most ] and it goes to a sliding direction from there. Even if it does in this way, the 
discharge yield of each position in the purification housing 14 can be changed according to 
exhaust gas flow rate distribution, and useless power consumption can be reduced. 
[0025]In this embodiment (4), although the discharge electrode 25 of each insulating 
substrate 24 was altogether formed in the quadrangular shape of the same size, the 
breadth of the discharge electrode 25 of each insulating substrate 24 may be formed as 
well as said embodiment (3) so that the downstream may become narrow rather than an 
upstream part. Thereby, the same effect as said embodiment (3) can be acquired. 
[0026]Or art of this embodiment (4) may be carried out combining the art of said 
embodiment (1). That is, two or more discharge electrodes are laid underground, both the 
interval between the discharge electrodes of each stage and a discharge area (breadth) are 
changed according to exhaust gas flow rate distribution, and it may be made to adjust a 
discharge yield according to exhaust gas flow rate distribution in the insulating substrate of 
each stage. 

[0027]In addition, in the range which does not deviate from a gist, it changes suitably that 
it is good also as composition which does not coat a catalyst on the surface of an insulating 
substrate, and the channel of exhaust gas may be formed in honeycomb shape etc., and 
this invention can carry out it. [ it ] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

rDrawinq HT he vertical section front view of the diesel-particulate filter of an embodiment 
(1) 

rDrawinq 21 As for (a), the cross-sectional view of the insulating substrate located in the 
highest rung (bottom) of the diesel-particulate filter of an embodiment (1) and (b) are 
drawings of longitudinal section of the insulating substrate. 

fDrawinq 31T he cross-sectional view of the insulating substrate located in the middle of the 
diesel-particulate filter of an embodiment (1) 

fDrawinq 41T he outline lineblock diagram of the whole exhaust gas purifying system of an 
embodiment (1) 

rDrawinq 51T he outline lineblock diagram of the whole exhaust gas purifying system of an 
embodiment (2) 

rDrawinq 61 The cross-sectional view of the insulating substrate located in the middle of the 
diesel-particulate filter of an embodiment (3) 

rDrawinq 71T he vertical section front view of the diesel-particulate filter of an embodiment 
(4) 

rDrawinq 81T he cross-sectional view of the insulating substrate of an embodiment (4) 
rDrawinq 91T he vertical section side view of the conventional diesel-particulate filter 
[Description of Notations] 

11 -- A diesel-particulate filter, 12 — An engine (internal-combustion engine), 13 — Exhaust 
pipe, 14 [ - A discharge electrode, 20 / -- A high-voltage transformer assembly, 21 / - A 
catalytic converter, 22 / ~ An insulating substrate, 23 23a / - A discharge electrode, 24 / ~ 
An insulating substrate, 25 / ~ Discharge electrode. ] — Purification housing, 15, 15a — An 
insulating substrate, 16, 16a - A channel, 17, 17a 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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««OX*K«EE*«ir*JB«E«^i6IB2 0©^ 
ai^-tcSltSStirt^. Cftlc<£9, WmBE«*RiB2 

i 7ratciSjga?o3?ssBfmE^Entt]3n, ssassi ert 20 

C0012] yece, sfcftm® 1 7 i 7b 3 

*flBl>T8»9J"rS. CCX. 02 (a) \xmv^v^ 

V\ 4<D&±& (*T«) CCfiLg-T^^g^l 5 b<7) 
fStSrffilSL H2 (b) ttRtftttSfil 5bQft*KM0> 
S3 (a) «^t^^^>d/l 40*®«C(4B-r*ttt» 
lfil5a <DtSiRM0, 03(b) ftPfjttJKgfi 1 5 a 

(Dwtwtwmx&z. 

[0013] &&<ommmfo 1 5 (om^ommmm 1 7 
«i*a(DS^s^tXcc^3n, gftfxasft^ftccra 30 

5 a fflB-r^ttWl* 1 7 aOBtGIWa tf* 

bE < ft o rflM«ffi«*««>** < ft 6 J: 9 cc»« 3 
ft, *c*»6Hia» (^6^RO'±T*fSi) te|6j*>5 
«£StfI1tffi 1 7 E>«WI#i*< ft 0 r JtnffifltftS'hS < 
ft£<J:5«:j&0S3ftTi>&. cftCCcto, mt^0iy> 

1 6 a©**a» rtt«A£tt»s* 
*>3K ft 0 , **»*6W2» (£€^SO'±T^ 
fSj) (CfSj^^^imm^S^^< ft*cfc 5CCflteS3 40 

[00 1 4] «±©J:5CC«fiRO/cSW^i*{l^5Bl 1 

i 6 <onmm<omm t amfivvmic & -> x s ssseb i 
[0015] waso/c^ic, »ft>^i?>y 1 4«gf 
# \ 4rtosw^a««. stasi 3 50 
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rait ^ < oswBJWs^r s <£ s <c ft & . 

[0 0 16] Ch6©«i«r*«Lt, *3g«H£!S 

(1 ) »fb"$s>>*i 4 co^*a5^amms 1 

5 & i'Sfcm^ffi 1 7 (DflMMfflS*/M <~?Z>£^tCUX 

ft 0, »^aut3&«i»>ft<ft*JBia»«crsj 

«>^«^tt«A^B^ft<ft&. Cft(ci:0. «Kt" 

■*s*>yi 4rtott»«sjto#w^sw^«B»w«c 

JtO/ciiiEft^TSift*/^ »#*i^<D4>ftl>H2J 
gprfc, *©SW^8WccJ#Drtt««^B^«iMift 

4>ft 1 *n*t«^tjw* < »ftr 4 c £ *«r * 
4. 

[0 0 1 7 3 fSj, «HM9MI ( 1 ) "Ctt. »{b^->t» 
4rt©*(4BOtt«»^B*te6*|Sli±T^IO 

F^CT)S(4B<7>ftm^iS€:fc&^l6ir^t s * r cc±t 
[0018] [mSJK» ( 2 ) ] 05 lC^r#^CDfg 

tfi^ffi (2 ) xu. ±.ummmm ( 1 > ±mtsffir&<Di& 

«««(D«J»3>^-^2 1 ^r»*S0, SJcm^COgf^'^ 

1 r^bT4ct«5(cLrc^o c©<fc^tc-rft«, tt^i 

*©»^^»fb«B 1 1 ttm*>'i-*2 1 <h(D*i^ 

4 W 

[0 0 19] [USS^flS (3) ] ycCC, a6 4ffl^* 
*W©lij56JB« (3) *!tti«-r*. CCC, B6U, ^ 
ft^">y>yi 40*sccfflBr*JI6WI«2 2<7)«Bf 

[0 02 0 ] B?IEH«»J» ( 1 ) TB, SSO««Sfi 
1 5(DSte^m@l 7(D^f|Ji^±a£§|5^6Tfta5^r- 
SfBiO/c^ *H«I^/B (3) 06^-Tct^ 
CC , SSO$fe«taS 2 2 (DS«(mm® 2 3 ©SMBSriiS 

CftCCJ:0, S«Wi**2 3<D«S«ffiaW«±iS«<fc0fe 
TiftSPO^^hS < ft 0 . &%Lffi 1 6 <D»^**S**± 
«aUJ:OtT*ap©^ii>ft< ft*. Stfti»S«2 
2©^WJS5aBtC(4B"r*fiWi«ffi2 3ati. i^Kl 6 

njgjgs ( i ) tmcx&z. u-ox. 

(3) rt, ^t^^^>^l 4CD^^a5<0®(m^®2 
3(DSfe^l®a (SSts) ^7^^< L/v -ec^6^iZ2Si5 (tE 
^IfilSO'±T^Pl) CClSj*^«<f«(mmffi2 3(D)S&m 
®S (8MB) «r/M<Sl£0rc^. CftCCcfcO, j*ft 



5 

[0 0 2 1 ] SiMSl 6*mtiZ>ffl*fAiZ. SKBl 6<D 

T«»«cifij^ 5 tat if»fbMi*. n o x^co^t-r-< £ 
gf#xi&# (OT r*»ftffi»j tiO) a>«KWK< 
fcfcfctf), *XfflHHI (3) G><fc5K:. &SS&S1 6C0± 

MIM * ffii^-r & c £ **r ft « . io 
[0 02 2 ] *3l)5fiJg« (3 ) Ttt, *Mt'^ 

[0 02 3 ] [HJS^ffi ( 4 ) ] JbJBSHJWEJB ( 1 ) 20 
- (3) Ttt, Mlil 7. 2 3<7)Sfc1I®» (MS) 

7 &tfB 8 {CiR-J-**^ IGttJBB (4) ril, 

«2 5n©iBB**<'rft«^ amm@2 5^cDmw 

fb^^>^l 4rt(C^qf(CffiS$n/cS«5i»Sfi2 4 
BOIWB (SiftKl 6 cD±TMffiOSfemmS 2 bffl<Dffl 

B) ^^.^>c<hr'«(^^fi^i^*r^><fc ; 5ccLrc^ 

ftoT, *3£SB£K (4) rtt, S»J*g«2 4|*J 

5 (Dtinmm mum— iftotc^. 

[0 0 24 ] *H1«^« (4) SKt'^^:^ 1 

4rt<o»ttB<Dtts^^*er/7^8fcfi^ffiFfcj£Dra 

2»©IMtfflK2 4 aHOPara (M1I2 5Nle>n 

Pi) i/tttB»£«**fcSK u *c*>6 

±T^[SJCcrfi]^^«£'»»StR2 4HKDWW O^lli 
2 5ffl©mB) LT)Bc«i6*«*d>tt<-raj:^ 
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[0 0 2 5]^ *HJS»» ( 4 ) rtt. &«M*S«2 

mextk^n (3) fcno<. s^«tss2 4o 
»mms2 5©t»«*±8i£aisj: o feTa»o** s *< a 

(3) tBtJa**»«c£3Wr*&. 

[0026] mx* ( 4 ) (75ttw*ffirian* 

(MM) (DW**«ATtt«»^*«:9f//^8B15>ffCC 
[0 0 2 7 ] ^(Dffe, fXRtt, «H»S«<0ftffi*CM^ 

[■noHWjcvm] 

[HI] XWI ( 1 ) ©##Xi*fb«B©«»rIEffiB 

[B2 ] ( a ) u3e*bbai ( i ) comrtxmt&mcom. 

±Bt («T«) (c{4g-T6^S«cDti»T®0. ( b ) 

[H3] hjs^jb ( i ) <D»MxmtiHm<o<PBtictiLm 

[04] JtlMHB ( 1 ) <D#ifxmii'X7A±MDm 

[H5] XMBBB (2) ©SP^SKti/X-f 
8g«f>&0 

[06] mnmnt < 3 > ott#;*jMt*«0!>4>B<cttB 

-r^ttMtatKCDMKBB 

[0 7 ] Utt^B ( 4 ) 0&#XjWtSK0«KiEBH 
[0 8 ] Htfe^ffi ( 4 ) (Dtfe»S«Of»»rffi0 
[0 9] 8£*OSf//X»ftKB<D«BHWBDH 
[?f^o^] 

1 i -fttfxMKtKK. 1 2 -x>^> (rtJKBM) • 
1 3— SP»Bf. 14-M^^y>^ 15, 15a- 
SMfSS, 16, 16a-8U»; 17. 17a-tt«* 
fi. 2 0-»«EEJ6£MB, 2 lHIMHra 2 
2-tfittSIRv 2 3. 2 3a-MlE 2 4-«SI 

2 5-aim 



(5) 



EM 2001-193441 



chi ) 



15 l ) | i5b lefts* i7ftt«i ^ 



19 




/77 



15 



18 



17 



t 



20. 



15b 





7P> h^-iXDffiZ 
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53/34 
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1 3 5 A 
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F £ — A(#^) 3G091 ABOl AB02 AB03 AB14 BAOl 
BA14 BA15 BA19 BA39 GA16 
GBOIX CB10X GB16X GB17X 
HA07 

4DO02 AA08 AA12 AA40 ACIO BA05 
BA07 CA07 DA70 GBOl HAOl 

4D048 AA06 AA13 AA18 ABOl AB02 
AB03 AB05 BB03 CAOl CC33 
EA03 



